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'LJLWDO LPDJH ZDWHUPDUNLQJ LV WKH SURFHVV RI HPEHGGLQJ ZDWHUPDUN LQWR D GLJLWDO LPDJH IRU DXWKHQWLFDWLRQ DQG WKHUHE\
SURWHFWLQJ WKHGLJLWDO LPDJH IURPFRS\ULJKWYLRODWLRQ ,Q WKLVSDSHUDQDGDSWLYH LQYLVLEOHZDWHUPDUNLQJVFKHPHLVSURSRVHG LQ
ZDYHOHW GRPDLQ 7KH SURSRVHGPHWKRG LV DGDSWLYH LQ WKH VHQVH WKDW WKH VFDOLQJ DQG HPEHGGLQJ IDFWRUV DUH FDOFXODWHG XVLQJ
%KDWWDFKDU\\DGLVWDQFHDQGWKHIRXUWKFXPXODQWPRPHQW˗ NXUWRVLV7KHSURSRVHGPHWKRGFDQEHHDVLO\HPSOR\HGWRSUHVHUYHWKH











+DQGHVWDEOLVKLQJ WKH OHJDO RZQHUVKLSRIGLJLWDO FRQWHQW LV LPSRUWDQW IRU WKH FRQWHQW SURYLGHUV ,Q VXFK VFHQDULR
$YDLODELOLW\RIDXWKHQWLF LQIRUPDWLRQIURPDXWKRUL]HGVRXUFHV LVZKDW WKHHQGXVHUVDQGFRQWHQWSURYLGHUVZLOOEH
ORRNLQJIRU7RHQVXUHDXWKHQWLFLW\DQGOHJDORZQHUVKLSRIGLJLWDOFRQWHQWYDULRXVPHWKRGVVXFKDVVWHJDQRJUDSK\
FU\SWRJUDSK\DQGZDWHUPDUNLQJKDYHEHHQSURSRVHG LQ WKH OLWHUDWXUH'LJLWDOZDWHUPDUNLQJ LVRQH VXFKSRZHUIXO
LQIRUPDWLRQKLGLQJWHFKQLTXHH[WHQVLYHO\XVHGWRRYHUFRPHLOOHJDOFRS\LQJPRGLI\LQJDQGUHGLVWULEXWLQJWKHGLJLWDO
FRQWHQW
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:DWHUPDUNLQJLVXVHGIRUFRS\ULJKWLGHQWLILFDWLRQPDUNLPSUHVVHGRQSLHFHRISDSHU'LJLWDOZDWHUPDUNLQJLV
WKH SURFHVV RI KLGLQJ RI LQIRUPDWLRQ LQ FDUULHU VLJQDO ZKHQ DSSOLHG LQ GLJLWDO GRPDLQ ZKHUH LW HPEHGV D PDUN
WH[WORJRLQWRDQLPDJHWH[WRUYLGHR:DWHUPDUNLQJLVGHILQHGLQVLPSOHDVDSUDFWLFHRILPSHUFHSWLEO\DOWHULQJD






,PDJH SURFHVVLQJ RSHUDWLRQV DQG LPDJH WUDQVIRUPV DUH FRPPRQO\ XVHG WR FUHDWH DQG DSSO\ZDWHUPDUNV ,Q
JHQHUDOZDWHUPDUNLQJ V\VWHP LVGLYLGHG LQWR WZRGLVWLQFW VWHSVZDWHUPDUNHPEHGGLQJDQGZDWHUPDUNH[WUDFWLRQ




WKH ZDWHUPDUNLQJ SURFHVV $WWDFNV DUH PDGH GXULQJ WKH WUDQVPLVVLRQ RI ZDWHUPDUNHG LPDJH DORQJ D
FRPPXQLFDWLRQFKDQQHO$WWDFNVPD\QRWQHFHVVDULO\UHPRYHWKHZDWHUPDUNEXWGLVDEOHVLWVUHDGDELOLW\
:KLOH GHVLJQLQJ ZDWHUPDUN PDLQ IHDWXUHV WR EH FRQVLGHUHG DUH LPSHUFHSWLELOLW\ UREXVWQHVV ILGHOLW\ DQG
VHFXULW\ ,PSHUFHSWLELOLW\ IHDWXUH GHVLUHV WKH ZDWHUPDUNHG LPDJH WR ORRN DOPRVW LGHQWLFDO ZLWK RULJLQDO LPDJH
5REXVWQHVVHQVXUHV LQVXVFHSWLELOLW\RIZDWHUPDUN WR WKH WUDQVIRUPDWLRQVDQG)LGHOLW\HQVXUHVQRQGHJUDGDELOLW\RI
WKHZDWHUPDUN6HFXULW\LVWKHDELOLW\WRUHVLVWPDOLFLRXVDWWDFNVZKLFKVSHFLILFDOO\SUHYHQWZDWHUPDUNSXUSRVH
:DWHUPDUNFDQEHFDWHJRUL]HGLQWRWKUHHW\SHVUREXVWVHPLIUDJLOHDQGIUDJLOH5REXVWQHVVFDWHUVIRUFRS\ULJKW
SURWHFWLRQ LQ RUGHU WR GHFODUH ULJKWIXO RZQHUVKLS 6HPLIUDJLOH ZDWHUPDUNV DUH XVHG IRU GHWHFWLQJ XQDXWKRUL]HG
PRGLILFDWLRQV)UDJLOHZDWHUPDUNVDUHXVHGIRULPDJHDXWKHQWLFDWLRQ
'LJLWDO ZDWHUPDUNLQJ DSSOLFDWLRQV LQFOXGH EURDGFDVW PRQLWRULQJ RZQHU LGHQWLILFDWLRQ SURRI RI RZQHUVKLS
WUDQVDFWLRQWUDFNLQJDXWKHQWLFDWLRQFRS\FRQWUROGHYLFHFRQWURODQGOHJDF\HQKDQFHPHQWV
':7 KDV PRUH DGYDQWDJHV WKDQ RWKHU WUDQVIRUPV IRU PDQ\ DSSOLFDWLRQV VXFK DV FRS\ULJKW SURWHFWLRQ DQG
RZQHUVKLSLGHQWLILFDWLRQ/LOLHWDOLPSOHPHQWHG:DYHOHWEDVHGLPDJHZDWHUPDUNLQJWHFKQLTXHE\WUDLQLQJ$11
WRPHPRUL]HWKHUHODWLRQVKLSEHWZHHQDVHWRIRULJLQDO':7FRHIILFLHQWVDQGLWVZDWHUPDUNHGYHUVLRQ4L;LDRMXQ
DQG;LQJ;LQ DSSOLHG TXDQWL]DWLRQ PHWKRG IRU DSSUR[LPDWLQJ VXE EDQG RI WKH +DDUZDYHOHW WUDQVIRUP RI HDFK
EORFN/LQ7]X&KDRDQG&KDR0LQJ/LQSURSRVHGZDYHOHWEDVHGFU\SWRJUDSK\DQGZDWHUPDUNLQJVFKHPHWKDW
YHULILHV WKH FRS\ULJKW RZQHU RI WKH LPDJH1DVLU , HW DO SURSRVHG UREXVW LPDJHZDWHUPDUNLQJ VFKHPHZKHUH
IHDWXUHSRLQWVDUHXVHGWRHOLPLQDWHV\QFKURQRXVHUURUVEHWZHHQZDWHUPDUNHPEHGGLQJDQGGHWHFWLRQ,QWHUSRODWLRQ
WHFKQLTXHV DUH XVHG WR DFKLHYH KLJKO\ HIILFLHQW ZDWHUPDUNLQJ VFKHPH ZLWK JUHDWHU SD\ORDG FDSDFLW\ DQG KLJKHU
LPDJHILGHOLW\FRPSDUHGWRRWKHUVFKHPHVZKLFKFDQJXDUDQWHHKLJKLPDJHTXDOLW\ZLWKRXWVDFULILFLQJHPEHGGLQJ
FDSDFLW\6X4LQJWDQJHWDOVKRZHGWKDW':7VFKHPHVDUHXVHG WRHPEHGD ODUJHZDWHUPDUN LQ WKHFRYHU
GDWDZKLFKSURYLGHVKLJKUREXVWQHVVDJDLQVWFRPPRQDWWDFNVZKLOHHPEHGGLQJVXFKZDWHUPDUNV45GHFRPSRVLWLRQ
LV XVHG WR DWWDLQ KLJKHU LQYLVLELOLW\ RIZDWHUPDUN'DZHL HW DOSURSRVHGZDYHOHWZDWHUPDUNLQJ VFKHPHZKHUH
ZDWHUPDUNLVHPEHGGHGLQWRVXEEDQGFRHIILFLHQWVDVORZIUHTXHQF\FRPSRQHQWVKDYHPRUHHIIHFWRQLPDJHTXDOLW\
WKDQRWKHUVIXUWKHUKLJKIUHTXHQF\FDQEHHDVLO\UHPRYHGDIWHUILOWHULQJ
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,QYLHZRIWKHDERYHOLWHUDWXUHVXUYH\WKLVSDSHUSURSRVHVDUREXVWZDWHUPDUNLQJVFKHPHLQZDYHOHWGRPDLQE\
FDOFXODWLQJ WKH HPEHGGLQJ IDFWRU DQG VFDOLQJ IDFWRU DGDSWLYHO\ ,Q WKH SURSRVHG VFKHPH ZDWHUPDUN LV SUHVHQW
LQYLVLEO\ZLWKLQWKHFRQWHQWDQGFDQDEOHWRFRQILUPWKHRZQHUVKLSLIQHFHVVDU\
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7KH'GLVFUHWHZDYHOHW WUDQVIRUP LVFRPSXWHGE\SHUIRUPLQJ ORZSDVV ILOWHULQJDQGKLJKSDVV ILOWHULQJRIDQ
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HPEHG LQWR WKHFRYHU LPDJHVXFK WKDW WKHSHUFHSWLELOLW\RI WKHFRYHU LPDJHGRHVQRWFKDQJHDQGDW WKHVDPH WLPH
HPEHGWKHZDWHUPDUNLQWRWKHFRYHULPDJH
.XUWRVLV
.XUWRVLV LV D GHVFULSWRU RI WKH VKDSH RI WKH SUREDELOLW\ GLVWULEXWLRQ ,W LV WKH UDWLR RI WKH IRXUWK FXPXODQW DQG
VHFRQGFXPXODQW7KHNXUWRVLVRIDQRUPDOGLVWULEXWLRQLVGHILQHGLQHTXDWLRQ





.XUWRVLVDQG%KDWWDFKDU\\DGLVWDQFHDUHFRPELQHG IRU WKHFDOFXODWLRQRI VFDOLQJDQG HPEHGGLQJ IDFWRUV 7KHVH
WZRPHDVXUHVDUHUHODWHGIRUWKHUHDVRQWKDWWKH\GHDOZLWKWKHVKDSHRIWKHSUREDELOLW\GLVWULEXWLRQ5DQGRPJXHVV
RI VFDOLQJ DQG HPEHGGLQJ IDFWRUV LV D WHGLRXV WDVN DQG KHQFH DGDSWLYH FDOFXODWLRQ LV UHTXLUHG ,W LV IHOW WKDW
%KDWWDFKDU\\DGLVWDQFHDQGNXUWRVLVFDQEHHPSOR\HGIRUFDOFXODWLRQRIVDPHDQGWKHUHVXOWVSURYHGWKDWWKHVFDOLQJ
DQG HPEHGGLQJ IDFWRUV FDOFXODWHG SURYLGHV WKH UREXVWQHVV RI WKH SURSRVHG DSSURDFK7KH VFDOLQJ DQG HPEHGGLQJ
IDFWRUVDUHFDOFXODWHGIURPWKHHTXDWLRQVDQGUHVSHFWLYHO\
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7KH HPEHGGLQJ DQG H[WUDFWLRQ DOJRULWKPV DUH GLVFXVVHG LQ GHWDLO LQ WKLV VHFWLRQ 7KH EORFN GLDJUDP RI WKH
ZDWHUPDUNHPEHGGLQJLVVKRZQLQ)LJ
:DWHUPDUN(PEHGGLQJ
7KH SVHXGR FRGH IRU HPEHGGLQJ D ZDWHUPDUN LV GHVFULEHG LQ WKLV VHFWLRQ 6FDOLQJ DQG HPEHGGLQJ IDFWRUV DUH
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UDWLR 3615 DQG 1RUPDOL]HG FRUUHODWLRQ FRHIILFLHQW 1&& 3615 EHWZHHQ WKH ZDWHUPDUNHG LPDJH DQG FRYHU




































3615 ,ORJ     

+HUH0$;,LVWKHPD[LPXPSRVVLEOHSL[HOYDOXHRIWKHLPDJH7KH3615YDOXHVREWDLQHGDUHVKRZQLQ7DEOH
1&& LV WKH PHWULF XVHG WR ILQG WKH FRUUHODWLRQ FRHIILFLHQW EHWZHHQ WKH RULJLQDO ZDWHUPDUN DQG WKH H[WUDFWHG
ZDWHUPDUN7KHFORVHU WKHYDOXHRI1&&WR WKHVLPLODU WKHH[WUDFWHGZDWHUPDUN WR WKHRULJLQDOZDWHUPDUN7KH
1&&LVGHILQHGLQHTXDWLRQ7KH1&&YDOXHVREWDLQHGDUHVKRZQLQ7DEOH
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LPDJH DQG ZDWHUPDUNHG LPDJH 7KH 3615 YDOXHV DUH LQ WKH DFFHSWDEOH UDQJH LQGLFDWLQJ WKH VLPLODULW\ RI WKH
ZDWHUPDUNHGLPDJHZLWKWKHFRYHULPDJH:DWHUPDUNLVH[WUDFWHGIURPWKHZDWHUPDUNHGLPDJHRQYDULRXVDWWDFNV
1&&YDOXHVUHVHPEOHWKHVLPLODULW\PDWFKLQJRIWKHH[WUDFWHGZDWHUPDUNZLWKWKHRULJLQDOZDWHUPDUN7KHSURSRVHG
PHWKRGZLWKVWDQGVDOOWKHLPDJHDQGVLJQDOSURFHVVLQJDWWDFNV
5HIHUHQFHV
&R[,0LOOHU0%ORRP-)ULGULFK-.DONHU7'LJLWDOZDWHUPDUNLQJDQGVWHJDQRJUDSK\0RUJDQ.DXIPDQQ
<RX;'X/&KHXQJ<P&KHQ4$EOLQGZDWHUPDUNLQJVFKHPHXVLQJQHZQRQWHQVRUSURGXFWZDYHOHWILOWHUEDQNV,PDJH
3URFHVVLQJ,(((7UDQVDFWLRQVRQ±
'HQJ&*DR;%7DR'&/L;/'LJLWDOZDWHUPDUNLQJLQLPDJHDIILQHFRYDULDQWUHJLRQV,Q0DFKLQH/HDUQLQJDQG&\EHUQHWLFV
,QWHUQDWLRQDO&RQIHUHQFHRQYRO,(((S±
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S±
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±
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,PDJH3URFHVVLQJ±
+XDQJ-6KL<46KL<(PEHGGLQJLPDJHZDWHUPDUNVLQGFFRPSRQHQWV&LUFXLWVDQG6\VWHPVIRU9LGHR7HFKQRORJ\,(((
7UDQVDFWLRQVRQ±
/LQ6'&KHQ&)$UREXVWGFWEDVHGZDWHUPDUNLQJIRUFRS\ULJKWSURWHFWLRQ&RQVXPHU(OHFWURQLFV,(((7UDQVDFWLRQVRQ
±
0LVKUD$$JDUZDO&6KDUPD$%HGL32SWLPL]HGJUD\VFDOHLPDJHZDWHUPDUNLQJXVLQJGZW±VYGDQGILUHIO\DOJRULWKP([SHUW
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±
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